Objective: Individuals diagnosed with head and neck cancer (HNC) are at elevated risk of psychological distress and reduced quality of life. This review aimed to systematically examine and critically assess the quality of empirical evidence for associations between coping mechanisms and psychological distress among people with HNC.
studies, 14 this review will align with a common definition of psychological distress as a multifaceted experience that exists along a continuum: ranging from mild feelings of vulnerability, sadness, and worry, to clinically significant levels of depression and anxiety that threaten day-to-day functioning. 13, 15 Unhelpful coping strategies, such as alcohol or tobacco consumption, are common in people with HNC, and suggested to be associated with poorer survival rates 16 and higher levels of psychological distress. 17 Many HNC patients, particularly those with pain and poor social support, 13 experience high levels of anxiety and depression relative to healthy samples 18 and other cancer populations. 19, 20 Depression rates are generally between 13% and 57% 21 but particularly high in patients treated surgically. 22 Individuals differ in the trajectory of psychological distress. While some return to premorbid functioning, 23 others may experience increasing psychological distress as they progress through treatment and survivorship. [24] [25] [26] This upward trend is hypothesised to reflect patient "burnout", a psychological deterioration caused by chronic stress, which may be reduced if individuals develop more effective coping skills. 26 A recent systematic review found that psychological distress is negatively associated with quality of life (QOL) in the post-treatment period for HNC patients. 27 Lazarus and Folkman 28 define coping as a dynamic process involving cognitive and behavioural efforts to enable people to live with internal or external demands brought about by disease. 28 They categorised coping styles as problem focussed (actively doing something), active emotion focussed (managing or changing emotional distress), and avoidant emotion focussed (distancing oneself from the situation). Connor-Smith et al 29 developed a framework that broadly maps onto Lazarus and Folkman 0 s coping dimensions. They distinguished between primary control coping (strategies that involve actively doing something to change the stressor or associated emotions; eg, planning, seeking social support), secondary control coping (strategies that facilitate adaptation to stress; eg, acceptance, reappraisal), and disengagement coping (strategies to distance oneself from the stressor or associated emotions; eg, avoidance, alcohol use). 28 Single classifications do not adequately reflect the structure of coping, 29 either failing to account for all types of coping or including internally heterogeneous categories. [29] [30] [31] This review used a hierarchical model by Kvillemo and Branstrom 32 which is based upon coping frameworks used in recent research 29, 33 (see Figure 1 ). This can help to overcome the limitations outlined. 29 Coping styles are not inherently positive or negative, although specific coping strategies may be functional in different contexts. 28, 34 Cancer patients 0 responses to measures of coping and adjustment have been found to relate to QOL and psychological outcomes. 17, 27, [35] [36] [37] While a recent narrative review highlighted associations between negative coping responses (eg, avoidance), increased distress, and poorer QOL in HNC patients, 17 a broader systematic (protocol-driven)
approach is necessary to provide a methodical and reproducible review that is less susceptible to bias. Given that the HNC journey will pose various challenges at different stages (eg, post-diagnosis or posttreatment), the adequacy and type of coping will differ even within individuals. 27 This review aims to systematically examine and critically appraise empirical studies providing the extant evidence of associations between coping strategies and psychological distress among people with HNC.
FIGURE 1 Articles identified, screened, assessed for eligibility, and included for review Table 1 shows inclusion and exclusion criteria. All papers using validated quantitative measures to investigate the relationship between coping and psychological distress in adults with HNC were eligible. Figure 1 illustrates the selection process. Full texts of potentially eligible articles were obtained and assessed according to aforementioned criteria. The following data, outlined in Table 2 were extracted from eligible articles: (1) author and country, (2) study design, (3) sample size characteristics, (4) stage and primary site of HNC, (5) HNC treatment, (6) coping measure, (7) distress measure, and (8) summary of results.
| Selection method

| Quality assessment
There is no "gold standard" quality assessment tool. Measures should be specific and relevant to the study design and question. were adapted (ie, irrelevant items removed) and combined, as neither independently captured efficacy categories relevant to the included studies. Background, selection, design, and analysis of each study were rated as strong, moderate, or weak, with higher scores indicating higher quality. Quality ratings are presented in Table 3 .
| Coding of coping strategies
To resolve difficulties in classification of coping, a theoretically based hierarchical coding procedure developed by Kvillemo and Branstrom 32 was used. This involved assigning coping strategies measured within studies into a corresponding lower-order (specific) category, to enable meaningful data comparison. If this was not possible, they were assigned to a higher-order (general) category: engagement primary control, engagement secondary control, or disengagement coping, as shown in Figure 2 . If a coping strategy could not be assigned to any of these categories, it was grouped within "miscellaneous coping". A minor adaptation was made to the coding framework: "drinking to cope" and "rumination" were reassigned from the "miscellaneous" to the "disengagement" category in line with psychological theory of avoidance. [54] [55] [56] Of the 12 studies, 8 provided correlational analyses of coping strategies and psychological distress as shown in Table 4 3 | RESULTS
| Study characteristics
The 12 studies 9,40-50 were conducted across 7 countries and included 1281 participants, of whom 926 (72%) were male. In the 10 studies reporting participant age (all but 50 and 56), mean age was 60 years.
Studies included cross-sectional and longitudinal designs. Sample sizes ranged from 50 to 183. All but one study 41 used exclusively HNC samples. All but one 9 provided details of the types of HNC within their sample (n = 11); the most common primary site was the larynx, followed by oral cavity. Participants had received chemotherapy, radiation therapy, surgery, or a combination thereof (n = 11); 50 was HNC, head and neck cancer. This sample is defined as a population with squamous cell carcinomas of the head and neck categorised in the region where they begin: oral cavity, pharynx, larynx, paranasal, nasal, and salivary glands. 39 HNC patients at all stages of their cancer journey were included. (35) who met caseness criteria for anxiety or depression primarily used these coping mechanisms. Significant difference between cases and non-cases in use of these mechanisms.
-no statistical difference between pre-operative and post-operative distress.
Derks et al (2004)
The Netherlands UCL-short version CES-D -avoidance coping associated with more depressive symptoms in both older and younger groups pre-treatment and at 12-month follow-up.
-active coping correlated with lower depressive symptoms for the younger group pre-treatment.
(Continues) One study used both a distress measure and a depression-specific measure (BDI, GHQ). See Table 2 for details.
| Quality appraisal
Total quality scores ranged from 7 to 13 out of a possible total of 16 (Table 3) . Many studies were rated as strong in their analysis and implications sections (eg, transparent data analysis and appropriate interpretation). Weaknesses were most common in selection methods:
most studies (67%) were rated as weak/unclear in at least one aspect of sampling/recruitment.
| Coping strategies and depression
Eight studies assessed the relationship between coping strategies and depressed mood 41, [44] [45] [46] [47] [48] [49] [50] (see Table 4 ).
| Engagement coping
Four studies assessed coping classified as "direct action" 41,44,46,50 and showed variable relationships with mood. Two found that this coping strategy was weakly associated with reduced depression, 41, 44 although not found for patient sub-groups who had undergone a laryngectomy 41 or were aged over 60. 44 Two studies found no relationship between active coping and depressed mood during or posttreatment. 46, 50 Social support as a coping strategy was measured in 4 studies 41, 44, 46, 50 with all finding no association with depression. All studies measuring "fighting spirit" 45, 48, 50 found it was associated with lower levels of depression, both during 50 and post-treatment. 45, 48 Only one study 41 assessed the use of positive reappraisal (see Table 2 ) in relation to depressed mood but found no significant association. "Acceptance" coping was conceptualised within questionnaire items as a fatalistic/passive style ‡ and demonstrated no significant relationship with depression pre-treatment 50 or post-treatment. 41 ,44,48
| Disengagement coping
Three studies assessed the relationship between avoidant coping strategies and depressed mood: one of the 3 studies found avoidancedepression associations at both pre-timepoints and post-timepoints 44 ;
the other 2 studies assessed associations only at post-treatment and found no significant associations. 41, 48 Another study found that avoidant coping strategies were utilised significantly more by individuals categorised as having high levels of depression post-treatment. 46 Studies that assessed behavioural disengagement (giving up attempts to cope) during and post-treatment 41,47,50 evidenced a relationship with elevated depression. Only one study assessed the use of coping through alcohol/drug-use, 41 finding that it was related to elevated depression. Three studies assessed coping strategies that could not be classified into a single lower-order category, but theoretically correspond to broader disengagement coping. One measured "wishful thinking" and found that it was significantly more common in those with high depression versus low depression. 46 One assessed coping through rumination, which was moderately associated with increased depressed mood at 1 month and 12 months following HNC treatment-commencement. 48 Another grouped several lower-order disengagement strategies into a single category "ineffective coping"
(helplessness, rumination, and fatalism). Overall, these disengagement coping styles were significantly associated with higher levels of depression in individuals more than 6-months post-treatment. 
| Miscellaneous coping
Several studies reported the use of coping through spirituality at a range of treatment timepoints. 46 44 The other found no association between spirituality and depressed mood posttreatment. 41 Self-blame, assessed as a coping response, was associated with depressed mood. 46, 47 Of the 3 studies that assessed the use of humour in relation to depressed mood, humour was shown to be associated with improved mood post-treatment 41 but not during treatment.
47,50
| Coping strategies and anxiety
Five articles reported relationships between coping strategies and anxiety. 9, [45] [46] [47] [48] Only one found that engagement strategies (specifically, "fighting spirit") related to reduced anxiety; this was at the post-treatment stage. 45 Three studies examined disengagement coping strategies-rumination, helplessness/hopelessness 45, 48 and substance misuse, denial, and venting, 47 and found significant associations with elevated anxiety at pre-treatment and posttreatment stages. Consistent with these findings, one study that grouped individuals by severity of anxiety found that avoidance was significantly more common in individuals with high-anxiety versus low-anxiety post-treatment. 46 
| Coping and general psychological distress
Evidence for an association between engagement coping strategies and psychological distress at the post-treatment stage was mixed 40, 42 ; although increased distress had a weak association with active coping in one study, 42 and a moderate association with coping by suppressing alternative activities in another. §40 Both studies found that behavioural disengagement coping was moderately associated with increased distress. Avoidant coping styles were only assessed in one of the 2 studies and showed no association with distress. 42 Miscellaneous coping styles of drinking to cope and humour were weakly associated with reduced distress in both general HNC patients and laryngectomised patients in one study. 
| Analyses of longitudinal data
Three studies 44, 48, 50 assessed coping and distress variables at multiple timepoints, reporting multiple cross-sectional analyses. Two used pretreatment and post-treatment timepoints 44, 50 and one assessed variables at 1 month and 12 months after commencing treatment. 48 One study found that active coping was associated with lower depression before, but not after, treatment in adults aged <65. 44 One study found a similar pattern of engagement-distress results across stages, with one association (inverse relationship between fighting spirit and anxiety) reaching significance at 12 months after treatment-commencement. 48 Disengagement coping strategies including avoidance, 44 behavioural disengagement and venting, 50 and helplessness and rumination, 48 were significantly related to higher psychological distress before treatment, 44, 50 during treatment, 48 and after treatment. 44, 48, 50 3.7 | Ranges of correlation coefficients Table 3 outlines all available correlation coefficients. 40, 42, 44, 45, 47, 48, 50 Correlation coefficients of .10, .30., and .50 represent small, moderate, and large effects, respectively. 57 An average coefficient was calculated for each coping category (primary control engagement, secondary control engagement, disengagement) within each study (Table 5 ). In studies examining associations between primary control engagement coping (ie, direct action, planning, seeking social support) and psychological distress, small positive coefficients were observed (rs = .05-.28). In studies examining associations between secondary control engagement coping strategies (ie, acceptance, positive reappraisal, fighting spirit) and distress, moderate negative to moderate positive effects were observed (rs = −.41-.43). Finally, in studies examining associations between disengagement coping (ie, avoidance, hopelessness, social isolation, behavioural disengagement, drug/ alcohol use) and distress, coefficients of moderate-to-large magnitude were observed (rs = .31-.51). In terms of the spread of the averaged coefficients across studies, disengagement coping strategies were consistently positively associated with greater distress. [40] [41] [42] 44, 45, 47, 48, 50 A sensitivity analysis was conducted to test whether the inclusion of 2 lower quality studies 41, 44 affected the estimates of effect magnitudes but removal of these did not alter the observed coefficient-ranges for primary control, secondary control, or disengagement coping.
| DISCUSSION
This review found consistent evidence of a relationship between coping styles aimed at disengaging and distancing from cancer and increased psychological distress in people with HNC: all studies providing correlational data (n = 8) observed a significant association Only one study assessed this pre-treatment: finding a significant (but small) inverse association, but only for younger-aged adults. 44 Previous research has documented potential ineffectiveness of avoidance/disengagement coping in other types of cancer 58, 59 and identified helplessness/hopelessness as the most unhelpful coping style in cancer patients, 60, 61 as those using this strategy tend to view cancer as overpowering so give up on recovery. 57 This review supports the association between helplessness/hopelessness and elevated psychological distress, but helplessness/hopelessness, rumination, and self-blame may be conflated with psychological distress, given they are clinical features of depression and anxiety. This may have inflated apparent associations and complicates the question of potential directionality.
Primary control coping strategies (ie, those involving direct engagement with the stressor or related emotions) were inconsistently related to psychological distress. Even in the few studies that found direct action to be associated with lower distress, individual differences were apparent and associations were at best weak.
Some studies on patients with breast cancer also could not confirm this relationship. 62 These findings bring into question the suggested benefits of active coping for individuals with HNC-particularly given parallel findings for QOL in HNC survivors, which has been shown to be inversely related to use of a range of active coping strategies 27 -and are consistent with early coping theories that problem-oriented strategies are not related to improved emotional states in uncontrollable situations. 28, 34 Social support has been associated with better emotional adaptation to cancer 63 A further finding of this review was that secondary control coping mechanisms (ie, those that involve facilitating adaptation to the stressor) do not consistently relate to psychological distress. [40] [41] [42] 45, 47, 48 Some evidence was found that "fighting spirit"
is associated with lower levels of distress, 45, 48, 50 but whether this construct should be conceptualised as a coping strategy may be questionable given that it closely taps into beliefs and personality traits (eg, determination/drive). 29 It was classified in this way for the review, to ensure fidelity to the coping classification model. 32 It is also possible that conveying "fighting spirit" requires the suppression of expressions of psychological distress, meaning associations are artefacts of response style. Robust conclusions regarding the relationship between coping through spirituality and psychological distress cannot be derived from this review; only 2 studies measured this strategy independently of others, 40, 44 and neither found associations with distress. There is some confusion within the literature of whether the coping style "fatalism" is closest related to helplessly disengaging with the stressor, or whether it is a form of acceptance.
For this review, fatalism was assigned to the acceptance coping category and generally observed to be related to higher levels of psychological distress. Inconsistency across studies in how acceptance coping was defined/measured (eg, as passive resignation or mindful acceptance) prevents conclusions regarding its relationship with psychological distress in HNC.
Studies that assessed the relationship between coping and psychological distress at different timepoints generally found disengagement strategies were related to higher distress at pre-treatment, mid-treatment, and post-treatment stages, although there was some variability in the significance of these associations. As only a minority of reviewed studies used longitudinal designs, such findings should be considered cautiously. Future research should study potential stage-specific associations between coping and psychological distress to enable conclusions. Previous studies have demarcated in this way when assessing QOL in HNC patients. 65 Moreover, it would be useful to see authors consider time-lagged associations (rather than multiple, stage-specific cross-sectional analyses) to better understand the directionality of relationships over time, and whether, for example, coping at one timepoint might predict and/or influence subsequent distress.
| Limitations and implications
It is important to recognise confounding influences upon the results, namely the variability within the quality of studies. There is a need for increased transparency of methodology, particularly in reporting reliability and validity of measures. This review has several limitations.
It may be subject to publication bias, as unpublished studies were excluded to improve the quality of evidence. although minor adaptations were made to the theoretical framework used to code coping mechanisms, there appear to be some remaining contradictions within this framework and other taxonomies have grouped coping in dissimilar ways. 29 Although classified under "engagement coping" within the framework used for this review, primary and secondary control coping strategies may have limited commonality with each other (and indeed, limited internal homogeneity,
given their variable relationships with distress, as shown by wide-ranging effect-sizes). The lack of consensus about conceptualisation and measurement of coping remains a hindrance to understanding how coping relates to many variables (including distress). This review applied a hierarchical classification framework, supported by evidence from confirmatory factor analyses, 29, 32 but it is acknowledged that higherorder categorisation of findings in terms of one framework may obfuscate interpretation in terms of others (eg, in the applied framework, "emotion-focussed" strategies are split across engagement and disengagement coping 29 ). To mitigate the effects of imposing a singular framework, the review presents lower-order coefficients (Table 4) enabling readers to synthesise findings in terms of other possible classifications (eg, "emotion focussed" versus "problem focussed" 29 )-
although it should be recognised that the "same" lower-order construct can be defined and measured in heterogeneous ways across studies, limiting integrability. It is unlikely that unanimous consensus will be achieved regarding how to group and interpret coping strategies. It is more realistic to propose that future studies and reviews are transparent about the rationale underpinning their chosen framework.
| CONCLUSIONS
This review found little evidence that coping styles aimed at actively changing, managing, or adjusting to cancer are consistently associated with psychological distress in people with HNC. The most consistent evidence suggests a relationship between coping styles aimed at disengaging/distancing from the cancer and increased psychological distress in HNC patients. Although this association is plausible and consistent with literature on different types of cancer, conclusions regarding directionality cannot be drawn. Evidence in this subject area is still scarce, and therefore longitudinal and methodologically sound studies are necessary to understand observed associations, particularly in terms of temporal patterns.
Further knowledge of the contexts in which coping strategies are helpful and unhelpful for people with HNC is imperative for developing effective psychological interventions.
ENDNOTES
* Four of the eight studies examining coping-distress correlations used a longitudinal design, but either (1) reported data as multiple crosssectional correlations 44, 48, 50 or (2) analysed the time-lagged relationship between coping and subsequent distress without measuring and adjusting for cross-sectional symmetry (eg, via cross-lag analysis). 42 Thus, functionally, all reported correlations were cross-sectional-or else conflated with cross-sectional relationships-and not indicative of the directionality or temporal precedence of observed associations. † Surgical removal of all or part of the larynx. ‡ Fatalistic and passive resignation coping are terms used to describe passive acceptance, often associated with beliefs that the future is predetermined and the individual has no power to influence the stressor. § Suppression of competing activities means putting other projects aside or attempts to avoid becoming distracted by other events, to deal with the stressor.
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